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(54) [ Title of the Invention ] Flame-Resistant Composition 

(57) [ Summary ] 

[ Object ] To provide a flame-resistant composition with improved acid resistance. 

[ Structure ] A flame-resistant composition endowed with flame resistance and improved acid resistance, and 
by being obtained by a process in which a natural mineral containing magnesium hydroxide as its principal 
component is pulverized, is surface- treated with a surface treatment agent containing at least one compound 
selected from among fatty acids, salts of fatty acids with metals, silane coupling agents, and titanate coupling 
agents as its principal component, and is added to a plastic or rubber. 



[ Claims ] 

[ Claim 1 ] A flame-resistant composition, characterized by being endowed with flame 

resistance and improved acid resistance, and by being obtained by a process 
in which a natural mineral containing magnesium hydroxide as its principal 
component is pulverized, is surface-treated with a surface treatment agent 
containing at least one compound selected from among fatty acids, salts of 
fatty acids with metals, silane coupling agents, and titanate coupling agents 
as its principal component, and is added to a plastic or rubber. 

[ Detailed Description of the Invention ] 

[ 0001 ] 

[ Field of Industrial Utilization ] 

The present invention relates to a flame-resistant composition used as a coating material on 
nonhalogen flame-resistant electric wires and cables. 

[ 0002 ] 

[ Prior Art, and Problems Which the Invention Is Intended to Solve ] 

As described, for example, in Japanese Laid-Open Patent Application 1-141929, magnesium 
hydroxide is used as a flame retardant for endowing coating materials with flame resistance in 
order to prevent electric wires and cables from emitting smoke or toxic substances, 
undergoing corrosion, or creating other secondary hazards during burning. 

[ 0003 ] The magnesium hydroxide used in the past has been disadvantageous in that 
magnesium contained in sea water is used as the starting material, and when a flame-resistant 
composition obtained using this starting material in order to achieve flame resistance is 
allowed to stand in humid air, magnesium carbonate produced by the reaction between 
magnesium hydroxide and the carbon dioxide in the air is deposited on the surface of the 
material, with the result being that when [the product] is immersed in an acid solution, the 
magnesium hydroxide dissolves and the acid resistance decreases. 
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[ 0004 ] 

[ Means Used to Solve the Above-Mentioned Problems ] 

The present invention provides a flame-resistant composition in which the aforementioned 
problems are overcome and which is endowed with improved acid resistance. The distinctive 
feature of the present invention is a flame-resistant composition that is endowed with flame 
resistance and improved acid resistance and that is obtained by a process in which a natural 
mineral containing magnesium hydroxide as its principal component is pulverized, is surface- 
treated with a surface treatment agent containing at least one compound selected from among 
fatty acids, salts of fatty acids with metals, silane coupling agents, and titanate coupling 
agents as its principal component, and is added to a plastic or rubber. 

[ 0005 ] 

[ Effect of the Invention ] 

As a result of research aimed at addressing the aforementioned problems and conducted using 
various types of magnesium hydroxide, it was discovered that excellent acid resistance is 
provided by a magnesium hydroxide obtained using a starting material in the form of a 
natural mineral containing magnesium hydroxide as its principal component. Although the 
mechanism of this phenomenon is not yet clear, one possible explanation is that [the 
composition] is different from conventional products in terms of crystal structure or the like. 

[ 0006 ] 

[ Practical Examples ] 

The materials shown in Table 1 were kneaded for 1 5 minutes with 6-inch open rollers and 
pressure-molded for 10 minutes at about 160°C into sheets with a thickness of about 1 mm, a 
width of 13 cm, and a length of 17 cm. These sheets were used to evaluate resistance against 
carbon dioxide and resistance against hydrochloric acid. The results are shown in Table 1. 
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[ 0007 ] 
[ Table 1 ] 
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Notes: EEA contains 23 wt% EA and has an MI of 5 (example: WN-170 by Nippon 

Unicar) 

A is a conventional magnesium hydroxide (sea water method) (example: 
Kisuma 5A by Kyowa Kagaku) 

B is a conventional magnesium hydroxide (sea water method) (example: 
Kisuma 5B by Kyowa Kagaku) 

C is a magnesium hydroxide obtained by the surface treatment with a fatty 
acid of a natural mineral (brucite) used as the starting material (example: N-l 
by Kamishima Kagaku) 

D is a magnesium hydroxide obtained by treating the same mineral with a 
silane coupling agent 

F is a magnesium hydroxide obtained by treating the same mineral with a 
titanate coupling agent 



[ 0008 ] Resistance against carbon dioxide Samples shaped as strips with a thickness of 
1 mm, a width of 2 cm, and a length of 13 mm were cut from the aforementioned sheets, 
carbon dioxide was passed at a rate of 200 cc/min through a desiccator with a humidity of 
90% or higher, and the change in weight was measured 48 hours later. Whereas products 
obtained using conventional magnesium hydroxide (Comparative Examples 1 and 2) 
increased their weight by 1 .5 to 2 wt%, and large amounts of magnesium hydroxide white 
crystals had deposited on the surface, products obtained using the magnesium hydroxide of a 
natural mineral (Practical Examples 1 through 3) increased their weight by a mere 1.0 to 
1.2 wt%, and the rate at which a white substance deposited on the surface was low. 

[ 0009 ] Resistance against hydrochloric acid Samples with a thickness of 1 mm, a width of 
3 cm, and a length of 6 cm were immersed for 6 hours in an aqueous solution of hydrochloric 
acid (pH: 2), and the change in weight was measured. 

Whereas the samples in Comparative Examples 1 and 2 reduced their weight by 0.7 to 
1.0 wt%, and substantial amounts of the magnesium hydroxide in the samples had dissolved 
in the hydrochloric acid, the samples in Practical Examples 1 through 3 reduced there weight 
by a scant 0.2 wt%, displaying excellent resistance against hydrochloric acid. 

[ 0010 ] Although the above description involves cases in which EE A was used as the 
material, the same effect can be obtained using ethylene-propylene rubber, acrylic rubber, 
very-low-density polyethylene, low-density linear polyethylene, ethylene vinyl acetate, 
ethylene methacrylate, ethylene methyl methacrylate, and other rubber or plastic materials, 
used either individually or as mixtures. It has thus been confirmed that magnesium hydroxide 
obtained using a natural mineral as the starting material is highly resistant to carbon dioxide, 
hydrochloric acids, and other acids. 

[0011] 

[ Merits of the Invention ] 

As described above, the flame-resistant composition of the present invention has excellent 
acid resistance and, in particular, is effective for use with nonhalogen flame-resistant electric 
wires and cables operating in humid environments. 
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